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Description 

FIELD OF THE INVENTION 

[0001 ] The present invention relates to a transdenmal 
therapeutic system in which the release rate of drugs 
can optionally be controlled according to the purposes 
of therapeutics, having extremely excellent in storage 
stability, and also having high safety, being free from 
dennatitis orthe like due to adhesion of the preparation. 

BACKGROUND OF THE INVENTION 

[0002] Adhesive preparations comprising natural or 
synthetic rubber type adhesives as a main component 
have disadvantages where changes on preparation, 
such as a decrease in drug content due to decomposi- 
tion and volatilization of the drugs and a decrease in ad- 
hesive strength, are liable to occur, and storage stability 
of the preparation is poor. 

[0003] Further, since the rubber-type adhesives do 

not absorb moisture, preparations comprising such ad- 
hesives may cause perspiration, or a peel off from a skin 
tends to occur when the skin has a high moisture at the 
time of adhesion. Also, in the case where the prepara- 
tion has a high sealing property, demiatltls may be 
caused on the skin due to sodden state on the skin. 
Where the adhesive has less air pemrieability or no per- 
meability when the adhesive preparation is used, cor- 
neous cells at the adhered portion are sealed, resulting 
in sodden and perhydrated state due to the moisture of 
skin. On the other hand, since dried skin surface layer 
is brittle, the skin peels at the portion where the surface 
layer is weakened upon peeling off the adhesive prep- 
aration from the skin. If the adhesive preparation is re- 
peatedly adhered to the same portion under such a 
state, a corneous layer is destroyed, and erythema is 
caused due to expansion of blood vessels to cause an 
eruption, resulting in dennatitis. Further, the convention- 
al transdemial therapeutic systems have disadvantages 
that they are well adhered to the dried and less fatty skin 
of old person, but have a low adhesive force to a fatty 
skin or a wet skin. 

[0004] As a transdennal therapeutic system contain- 
ing microcapsule, JP-B-2-38569(Japanese patent pub- 
lication: Hel 2-28569) proposes a system in which mi- 
crocapsules that contain as a core material an absorp- 
tion accelerator are dispersed in an adhesive iayer, and 
a wall material thereof swells by skin moisture upon the 
adhesion to the skin, thereby the absorption accelerator 
diffuses into the adhesive iayer. As a result, transdermic 
absorption of drugs contained in the adhesive layer Is 
accelerated. In the above invention, it is believed that 
since skin moisture is not absorbed in a synthetic rubber 
type adhesive layer which Is hydrophobic, the microcap- 
sules to be swollen are restricted to the only microcap- 
sules which are on the surface of the adhesive layer, 
and also since drugs are dispersed or dissolved in the 



adhesive layer, the system is poor in the storage stability 
by the mutual action between the drug components. 
[0005] JP-A-3-163013 (Japanese Patent Laid Open 
Hel-163013) proposes an antipnjritic microcapsule con- 

5 taining drugs as a core material and having a wail ma- 
terial comprising formalin resin as a main component. 
In the invention described in JP-A-3-163013, it is be- 
lieved that the system has a high safety, but the wail 
material must be broken by physical friction from the out- 

10 side. 

[0006] POT Publication Hei 4-503810 proposes a 
transdermal therapeutic system having microreserver 
materials of estrogen dispersed therein, but it is not be- 
lieved that destruction of wall material and also diffusion 
IS of the core material are sufficient. 

[0007] In those prior arts, the system has a poor stor- 
age stability, and it is impossible to control a release rate 
of the drugs, 

[0008] Ttie requirements for an excellent medical ad- 
20 hesive preparation include that the decreases in drug 
content and in adhesive strength do not occur, the stor- 
age stability is excellent, a moderate adhesive strength 
is maintained upon the adhesion even to a wet skin due 
to sweat or the like, and a skin is not damaged when 
25 peeling off the preparation. 

[0009] It Is desirable for the transdemial therapeutk: 
system, partlculariy important requirements, to have a 
high drug absoriDability and to be able to control a re- 
lease rate of the drug according to the purposes of ther- 
30 apeutics. 

SUMMARY OF THE INVENTION 

[0010] Various studies have been made to overcome 
35 the problems in the conventional system that use a nat- 
ural or a synthetic rubbery adhesive, and an object of 
the invention is to develop an exceilent transdermal 
therapeutic system the release amount of which can op- 
tionally be controlled. 
<o [0011] As a result, it has been found in the present 
invention that an adhesive preparation having high stor- 
age stability can be obtained by dispersing in a rubbery 
adhesive in a transdermal therapeutic system using the 
rubbery adhesive, microcapsules comprising water-sol- 
45 ubie wall material and encapsulating drugs or dmgs and 
an absorption accelerator as core material, so that the 
drugs are separated from the mbbery adhesive. 
[0012] it has also been found that a release rate of 
drugs can optionally be controlled by mixing several 
50 kinds of microcapsules having different wall thickness 
and particle size distribution. Further, it has been found 
that the problems involved in the conventional rubbery 
adhesive can be overcome by dispersing water-insolu- 
ble, rubber- and rubber solvent-insoluble, water absorb- 
55 fng resin powder, and water-soluble resin powder in the 
adhesive to absoriD sweat secreted from the skin when 
adhering the adhesive. 

[001 3] The release amount and the release rate of the 
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drugs from the microcapsules dispersed in the rubbery 
adhesive depend on the concentrations of microcap- 
sules, water absorbing resin powder and water-soluble 
polymer powder, the thickness of the wall material of a 
microcapsule, the size of a microcapsule particle, and 
the like, and are adjusted by controlling those factors. 
In particular, the release amount and the release rate of 
the drugs with the passage of time are controlled by us- 
ing a mixture of microcapsule particles having different 
wall material thickness and/or microcapsule partteles 
having different particle size distribution. 
[0014] According to a first embodiment of the present 
invention, there is provided a release controlled 
transdemial therapeutic system comprising a rubbery 
adhesive, microcapsules comprising a water-soluble 
wall material and encapsulating drugs as core material, 
and a water-insoluble, rubber- and rubber solvent-insol- 
uble, water absori^ing resin powder, the microcapsules 
and the resin powder being dispersed in the rubbery ad- 
hesive. 

[0015] According to a second embodiment of the 
present Invention, there is provided a release controlled 
transdenmal therapeutic system comprising a rubbery 
adhesive, microcapsules comprising a water-soluble 
wall material and encapsulating drugs as core material, 
a water-insoluble, rubber- and rubber solvent-Insoluble, 
water absoriDing resin powder, and a water-soluble pol- 
ymer powder having adhesion in the presence of mois- 
ture, the microsapsules, the resin powder and the poly- 
mer powder being dispersed in the rubbery adhesive. 
[0016] According to a third embodiment of the present 
Invention, there is provided a release controlled 
transdemnai therapeutic system comprising the release 
controlled transdemial therapeutic system of the above 
first or second embodiment which further comprises at 
least two or more kinds of microcapsule particles having 
different wall material thicknesses and/or at least two or 
more kinds of microcapsule particles having different 
particle size distributions which are mixed therewith. 
[0017] The present invention also relates to a tape 
preparation or a patch type adhesive preparation using 
those systems. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0018] 

Fig. 1 is an explanatory view of a adhesive layer in 
a tape preparation according to the present inven- 
tion; 

Fig. 2 is a cross-sectional view of the tape prepara- 
tion according to the present invention; 
Fig. 3 is an explanatory view of a adhesive layer in 
one embodiment of a patch type adhesive prepara- 
tion according to the present Invention; 
Fig. 4 Is a cross-sectional view of the patch type ad- 
hesive preparation according to the present inven- 
tion; 



Fig. 5 Is an explanatory view of the adhesive layer 
in another embodiment of the patch type adhesive 
preparation according to the present Invention; and 
Fig. 6 is a cross-sectional view of further another 
5 embodiment of the patch type adhesive preparation 
according to the present Invention. 

DETAILED DESCRIPTiON OF THE INVENTiON 

10 [001 9] The transdenmal therapeutic system according 
to the present invention makes it possible to increase 
the storage stability of the system and to optionally con- 
trol the release rate of drugs by microencapsulation of 
drugs, or drugs and an absorption accelerator. 
15 [0020] When adhering the transdemnai therapeutic 
system, a water absorbing resin powder dispersed in the 
adhesiye absoriss body fluid such as sweat inside the 
adhesive to remove the retention of egesta such as 
sweat at the interface between the skin and the adhe- 
sive, thereby peeling off from the skin surface rarely oc- 
curs. Simultaneously, the water-soluble wall material of 
the microcapsules Is destroyed by the absorised mois- 
ture, and drugs, or drugs and absorption accelerator, 
contained In the microcapsules, are eluted and diffused 
in the adhesive, Further, the water-soluble polymer pow- 
der dispersed in the base material has a function to im- 
part a adhesive properties to a system in the presence 
of water, and as a result, a transdermal therapeutic sys- 
tem which does not peel stratum comeum and is difficult 
to cause dermatitis can be obtained. 
[0021] In the site sealed by the adhesive preparation 
of the present invention, the stratum corneum softens 
and swells, thereby a barrier property of the site Is de- 
creased, and consequently, transdemnic absorption of 
drugs is markedly increased. 

[0022] The rubbery adhesive used in the present in- 
vention comprises a rubber adhesive, component, a 
tackifier component, and a plasticizer component. 
[0023] Examples of the rubbery adhensive compo- 
nent that can be used in the present invention Include 
natural rubbers; isoprene rubbers; styrene copolymer 
rubbers such as isobutylene rubbers, styrene-butadiene 
mbber, styrene-butadiene-styrene block copolymer, or 
styrene-isoprene-styrene block copolymer; silicone mb- 
bers; and acrylic rubbers. Those rubbers can be appro- 
priately selected, and can also be used alone or as a 
mixture of two or more thereof. 
[0024] Examples of the tackifier component that can 
be used In the present invention Include petroleum res- 
ins, rosins, hydrogenated rosins, ester gums, terpene 
resins, modified terpene resins, coumarone-indene res- 
ins, petroleum cracking fractions, aromatic hydrocari3on 
resins, styrene resins and isoprene resins, Those can 
appropriately be selected, and also can be used alone 
or as a mixture of two or more kinds thereof, 
[0025] The amount of the tackifier component used is 
from 40 to 200 parts by weight, and preferably from 60 
to 100 parts by weight, per 100 parts by weight of the 
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rubber adhesive component. 

[0026] Examples of the plasticizer component that 
can be used in the present invention Include poly- 
butenes, low molecular weight poly-isobutylenes, vase- 
line, lanolin, liquid paraffin,higher fatty acid esters, veg- 
etable oils, and animal oils, Those can appropriately be 
selected, and also can be used alone or as a mixture of 
two or more thereof. 

[0027] The amount of the plasticizer component used 
is from 30 to 300 parts by weight, and preferably from 
70 to 250 parts by weight, per 1 00 parts by weight of the 
rubber adhesive component. 

[0028] Natural rubbers and synthetic rubbers used for 
the rubber adhesive component have unsaturated 
bonds in the molecule, and, therefore, have the possi- 
bility to deteriorate upon exposure to oxygen or ultravi- 
olet rays. Therefore, it is preferred for the rubbery ad- 
hesive to contain stabilizers such as antioxdant, UV ab- 
sorber and the like, for example, dibutylhydroxyphenyl, 
or 4-ethyl-6-butylphenol. 

[0029] In the present invention, drugs are mixed with 
and dispersed in the rubbery adhesive in the forni of mi- 
crocapsules. 

[0030] The drugs that can be used In the present in- 
vention are oily materials that do not dissolve the wall 
material. Examples of the drugs that can be used In- 
clude methyl salicylate, glycol salicylate, 1 -menthol, dl- 
menthol, dl-camphor, d-borneol, peppemiint oil, cayene 
pepper extract, vanyllamlde nonylate, diphenhydramine 
salicylate, nitroglycerin , isosorblde dinltrate, flurbipro- 
fen, l<etoprofen, indomethacin, loxoprofen sodium, ibu- 
profen, dichlofenac, mefenamic acid, chrorpheniramine 
d-maleate, chrorpheniramine dl-maleate, diphenhy- 
dramine salicylate, diphenhydramine, progesterone, 
testosterone, estrlol, estradiol, ethynyl estradiol, pro- 
pranolol, tolubuterol, scopolamine, tranilast, ketotifen 
fumarate, bectometanone propionate, atropine.and 
lidocaine. Those can appropriately be selected, and al- 
so can be used alone or as a mixture of two or more 
kinds thereof. 

Further.the drugs are not limited to the materials as de- 
scribed above. . 

[0031] The wall material of the microcapsules com- 
prises a water-soluble polymeric material. Examples of 
the wail material of microcapsules include gelatin, gum 
arable, polyvinyl alcohol, and cari!)oxymethyl cellulose. 
Those can be used alone or as a mixture of two or more 
kinds thereof. The wall thickness of the microcapsules 
is adjusted by changing the preparation conditions such 
as a mixing ratio of a core material and the wall material, 
a curing time of the microcapsules, thereby the release 
rate of drugs from the system can be controlled, Further, 
the release rate of the drugs can optionally be controlled 
by mixing two or more kinds of microcapsules having 
different wall thickness. 

[0032] If the particle size of the microcapsules is too 
small, the amount of the drugs to be contained in the 
microcapsule decreases. On the other hand, if the par- 



ticle size of the microcapsule is too large, destruction of 
the microcapsule particles occurs in the steps, which are 
mixing the particles with the adhesive, applying the re- 
sulting mixture to a base fabric, and drying the coated 
5 mixture. Also, the stability of the system cannot be ob- 
tained. Therefore, the particle size of the microcapsule 
is preferably in the range of from about 1 to 100 ^m. 
[0033] Similarly, if the wall thickness of the microcap- 
sule is less than 0.2M.m, the microcapsules are liable to 
10 destroy, and on the other hand, if the wait thickness is 
targerthan 2 ^m, it Is difficult to destroy the microcapsule 
film (wail of microcapsule), and elution of the core ma- 
terial from the microcapsule becomes slow. Therefore, 
the wall thickness of the microcapsule Is preferably In 
IS the range of from about 0.2 to 2pjTi. Further, the weight 
proportion of the core material in the microcapsule is 
preferably from 85 to 90%. 

[0034] l\4icrocapsules having various particle sizes 
and wall thicknesses can be obtained by adjusting mi- 
crocapsules in the way such that one polymeric material 
or a mixture of two or more polymeric materials is used, 
and that conditions such as types of the core material 
and the wall material, the mixing ratio thereof, gelation 
time of the microcapsules are changed. It Is possible to 
disirably control the release rate of the drugs by mixing 
two or more thus obtained microcapseles having differ- 
ent particle sizes and different wall thickness. That Is, 
the microcapsules having a small wall thickness are 
easily destroyed by a slight amount of moisture absorp- 
tion after adhesion, and the release of the drugs be- 
comes fast. On the other hand, the microcapsules hav- 
ing a large wall thickness results in slow release of the 
drugs. Therefore, it is possible to optionally control the 
release rate of the drugs by adjusting the wall thickness 
of the microcapsules according to the purposes of ther- 
apeutics. 

[0035] The core material of the microcapsule com- . 
prises drugs, and can further comprises an absorption 
accelerator. By containing the absorption accelerator, 
systems having excellent storage stability and high drug 
absorption property can be obtained. 
[0036] The absorption accelerator that can be used in 
the present invention is materials that do not dissolve 
the wall material. Examples of the absorption accelera- 
tor include aliphatic alcohols having 10 to 22 carbon at- 
oms, aliphatic carboxylic acids having 9 to 22 carbon 
atoms, aliphatic amines, long chain aliphatic esters, fsi- 
alkyilactum, crotamiton, and monoterpene compounds. 
Those compounds are appropriately selected, and also 
can be used alone or as a mixture of two or more kinds 
thereof. 

[0037] Examples of the water absoriaing resin powder 
that can be used in the present invention include starch- 
polyacrylate graft copolymer ("SUNWET", a product of 
Sanyo Chemical Industry Co.), crosslinked poiyacr- 
ylates ("ARASOAP", a trade name, a product of Ar- 
akawa Chemical Industry Co.; "AQUAKEEP", a trade 
name, a product of Seitetsu Chemical Industry Co.; 
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"AQU ALICR", a trade name, a product of Nippon Shoku- 
bai Chemical Industry Co.), acrylic acld-vlnyl alcohol co- 
polymers ("SUMIKAGEL S TYPE", a trade name, a 
product of Sumitomo Chemical Co.), polyethylene oxide 
crosslinked product ("SUIVIIKAGEL R TYPE", a trade 
name, as product of Sumitomo Chemical Co.), and 
crosslinked Isobutylene-maleate copolymer ("KIGEL", a 
trade name, a product of Kuraray Co.). 
Those water absorbing resins are resins having three- 
dimensional structure obtained by appropriately 
crosslinking water-soluble resins. Those resins contain 
hydrophiilc groups such as hydroxyl group, carboxyllc 
acid group, carboxylic acid salt group in the molecule, 
and therefore have a high water absorption ability. It Is 
prefen^ed for the water absorbing resin to have high wa- 
ter absorption ability of at least 1 00 g/g as delonized wa- 
ter. 

[0038] Those water absorbing resins can be used 
alone or as a mixture of two more same or different kinds 
of resins having different particle sizes. 
[0039] The water absorbing resin powder has an av- 
erage particle size of from 1 to 100 pm, and preferably 
from 5 to 30pjn. 

[0040] The water absorbing resin is used in an 
amount of from 0 to 30% by weight, and preferably from 
6 to 20% by weight, based on the weight of the rubbery 
adhesive. 

[0041] Examples of the water-solubie polymer pow- 
der having an adhesiveness in the presence of water 
which can be used in the present Invention include pow- 
ders of polyacrylic acid, polyacrylic acid salt, polyacry- 
lamlde, polyethylene oxide, polyethylene imine, polyvi- 
nyl alcohol, polyvinyl chloride, polyvinyl pyrolidone, car- 
boxyvlnyl polymer, methyl cellulose, carboxymethyl cel- 
lulose, and hydroxyethyl cellulose, Those powder can 
be used alone or as a mixture of two or more same or 
different kinds of powder having different particle sizes. 
[0042] The water absorbing polymer powder has an 
average particle size of from 1 to 1 00 \im, and preferably 
from 5 to 30nm. 

[0043] The water absorbing polymer powder is used 
in an amount of from 0 to 30% by weight, and preferably 
from 5 to 20% by weight, based on the weight of the 
rubbery adhesive. . 

[0044] The transdennal therapeutic system according 
to the present Invention can be used In any optional f onn 
such as a tape preparation, and a patch type adhesive 
preparation, 

[0045] Fig. 1 is a view explaining a layer obtained by 
applying a dispersion to a base fabric or a release paper 
in a tape preparation, and Fig. 2 is across-sectional view 
of the tape preparation. In those Figures, 1 is a adhesive 
layer, 2 is microcapsules, 3 Is a water absorbing resin ' 
powder, 4 Is a base fabric, and 5 Is a release paper. 
[0046] The tape preparation can be produced by the 
following method. The rubbery adhesive comprising a 
rubber adhesive component, a tackif ler, and a plasticlz- 
er is dissolved in a volatile organic solvent, the mrcro- 



capsule 2 containing drugs and comprising a water-sol- 
uble wall material, and the water-insoluble, rubber- and 
rubber solvent-insoluble water absorbing resin powder 

3 are dispersed in the solution obtained above, the re- 
5 suiting dispersion is applied to the base fabric 4 or the 

release paper 6 , th e organic solvent Is volatilized to fomn 
the adhesive layer 1 , in which the microcapsule 2 and 
the water absorbing resin powder 3 are dispersed, and 
the release paper 5 or the base fabric 4 Is laminated on 

10 the adhesive layer 1 , respectively. 

[0047] Figs. 3 and 4 show another embodiment of the 
patch type adhesive preparation, and Figs. 5 and 6 show 
further another embodiment of the patch type adhesive 
preparation. In those patch adhesive preparations, the 

15 adhesive can be prepared In the same manner as in the 
tape preparation that the rubbery adhesive comprising 
the rubber adhesive component, the tackifier, and the 
plasticizer is dissolved in a volatile organic solvent, and 
that the microcapsule 2 containing drugs and compris- 

^ ing the water-soluble wail material 2, and the water-sol- 
uble, rubber- and rubber solvent-soluble, water absorb- 
ing resins powder 3 are dispersed in the solution ob- 
tained above. 

[0048] The patch type adhesive preparation can be 
25 prepared by the following manner. The adhesive Is ap- 
plied to a part such as a central portion of the base fabric 

4 or the release paper 5 to fomn the adhesive layer 1 
having the microcapsule 2 and the water absorbing res- 
in powder 3 dispersed therein, and the adhesive layer 

30 6 which does not contain microcapsules is applied to the 
remaining portion, such as the circumferential portion of 
the base fabric 4 or the release paper 5, as shown In 
Figs. 3 and 4. Alternatively, the adhesive layer whtoh 
does not contain the microcapsules is fomned on the 

35 . base fabric 4 or the release paper 5, and the adhesive 
layer contalnlngthe microcapsule 2 and the water ab- 
sorbing resin powder 3 dispersed therein is then lami- 
nated on the adhesive layer 6, as shown in Figs. 5 and 6. 
[0049] The adhesive can be applied by any coating 

^0 method such as hot pressing method (calendar coat- 
ing), hot melt method (hot melt coating), or solution coat- 
ing. When the wall thickness of the microcapsule is 
small, the calendar coating and the hot melt coating in- 
volve the destruction of particles. Therefore, when the 

^ microcapsules having a small wall thickness are used, 
the solution coating is preferably employed. A solvent 
that can be used in the solution coating Is preferably a 
solvent having a high dissolution property of natural rub- 
ber and synthetic rubbers, and the examples thereof in- 

50 dude toluene, n-hexane, Isohexane, cyclohexane, and 
a volatile oil for rubber. 

[0050] The base fabric that can be used in the present 
invention is woven fabrics or non-woven fabrics, such 
as polyvinyl chloride films, polyester films, polyolefin 
55 films, laminated films of polyvinyl chloride films and pol- 
yester films, polyester films, polypropylene films, or ray- 
on films; films obtained by hot welding the non-woven 
fabrics on the polyester films; or the like. 
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[0051] The present invention is described in more de- 
taii with reference to the following Examples, but It 
should be understood that the invention Is not construed 
as being iimlted thereto. Unless othenn/ise indicated, ail 
parts, percents, ratios, and the lii<e are by weight. 

EXAiVIPLE 1 

Preparation of i\4icrocapsules; 

[0052] 250 Parts of a 5% polyvlnyi alcohol aqueous 
solution, 250 parts of 5% carboxymethyl cellulose aque- 
ous solution, 80 parts of flurbiprofen, and 50 parts of 
sorbitan sesquioleate were mixed with stirring to fonn o/ 
w type emulsion. Temperature of the emulsion was 
raised to 40 *»C, and 250 parts of a 2.5% sodium chloride 
were gradually added thereto. 
The resulting mixture was cooled to 1 0 °C, and 20 parts 
of a 50% glutaraidehyde were added thereto. The re- 
sulting mixture was stin-ed for 15 hours, was heated to 
40 °C, and was further stln-ed for 3 hours. The mixture 
was washed, filtered off, and spray dried, l^^lcrocapsuies 
thus obtained had a concentration of a core material of 
87%, a concentration of a drug(flurbiprofen) contained 
of 47.1%, and an average particle size of 16 (im, 

Production of Transdennal Therapeutic System : 

[0053] 30 Parts of a styrene-isoprene-styrene block 
copolymer, 1 0 parts of a polylsobutylene, 20 parts of liq- 
uid paraffin, and 30 parts of a taclcifier (ESCORETS 
5300) were dissolved in 350 parts of n-hexane. 
[0054] 3 Parts of the microcapsules obtained above, 
5 parts of 100 mesh pass starch-polyacryllc acid graft 
copolymer, and 5 parts of 1 00 mesh pass poiyacrylic ac- 
id powder (Hi ViSWAKOGEL) were dispersed in the ad- 
hesive solution obtained above. The resulting disper- 
sion was coated on a release paper, and heated to evap- 
orate n-hexane. A vinyl chloride film was laminated on 
the coating layer to obtain a transdemnal therapeutic 
system. 

EXAiVIPLE 2 



15 



20 



ually heated and stirred at 50 ^'C for about 1 hour. The 
mixture was washed with water, filtered off, and spray 
dried to obtain spherical microcapsules having a con- 
centration of a core material of 89%, a concentration of 
5 a drug (ethynyi estradiol) contained of 12.7%, and an 
average particle size of 1 3p.m. 

Preparation of iVIicrocapsule (il): 

10 [0056] 1 5 parts of clotamiton, 20 parts of butylene gly- 
col, and 15 parts of ethynyi estradiol were dissolved in 
40 parts of a 1 2.5% gelatin aqueous solution to form an 
o/w type emulsion. 30 Parts of a 10% gum arable aque- 
ous solution were added to the emulsion, followed by 
mixing for about 20 minutes. After adding 200 parts of 
40^0 hot waterto the mixture, pH of the resulting mixture 
was adjusted with a 1 0% acetic acid to 4 to 4.3 to form 
a sol. The sol was cooled to 5 °C to fomn a gel. 1 Part 
of 30% fonnalln was added to the gel, and 1 0% sodium 
hydroxide was added dropwise thereto to adjust the pH 
to 9. The mixture was gradually heated, and stin-ed at 
50 ""C for about 1 hour The resulting mixture was 
washed, filtered off, and spray dried to obtain spherical 
microcapsules having a concentration of a core maten'al 
25 of 76%, a concentration of drug (ethynyi estradiol) of 
15.1%, and an average particle size of 16 fim. 

Production of Transdemial Therapeutic system : 

[0057] 25 Parts of a styrene-isoprene-styrene block 
copolymer, 15 parts of polylsobutylene, 25 parts of liquid 
paraffin, and 25 parts of a tackifier (ESCORET 5300) 
were mixed with and dissolved in 340 parts of n-hexane 
to prepare a adhesive solution. 2 Parts of the microcap- 
sule (1) obtained above, 3 parts of the microcapsule (II) 
obtained above, and 7 parts of 100 mesh pass starch- 
polyacrylic acid salt graft copolymer (SUNWET Ml 000) 
were mixed with and dispersed in the adhesive solution. 
The resulting dispersion was coated on a release paper, 
and heated to evaporate n-hexane to fomn a adhesive 
layer. A vinyl chloride film was laminated on the surface 
of the adhesive layer to obtain a transdenmal therapeutic 
system. 
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Preparation of Microcapsule (1): 

[0055] 20Partsofcrotamiton,20partsofbutyIenegly- 
col, and 1 0 parts of ethynyi estradiol were dispersed and 
emulsified in 30 parts of a 10% gelatin aqueous solution 
to fonm an o/w type emulsion, 30 Parts of a 10% gum 
arable aqueous solution were added to the emulsion, 
followed by stirring for about 20 minutes, 200 Parts of 
40**C hot water were added to the mixture, and pH of 
the resulting mixture was adjusted to 4 to 4.3 with 10% 
acetic acid, After formation of a sol, the sol was cooled 
to 5'*C to fomn a gel. 1 Part of 30% fonmalin was added 
to the gel, and 1 0% sodium hydroxide was added drop- 
let thereto to adjust the pH to 9. The mixture was grad- 
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Claims 

1 . Release controlled transdemial therapeutte system 
comprising 

i) a rubbery adhesive; 

it) microcapsules comprising a water-soluble 
wall material encapsulating at least one oily 
drug as core material which does not dissolve 
the wall material; and 

ill) a water-insoluble, rubber- and rubber sol- 
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vent-insoluble, water absorbing resin powder, 
optionally together with a rubber- and rubber 
solvent-Insoluble, water-soluble polymer pow- 
der having an adhesion in the presence of 
moisture;. 

wherein the microcapsules and the resin/polymer 
powder(s) are dispersed In the rubbery adhesive. 

2. Therapeutic system according to claim 1 , wherein 
the rubbery adhesive comprises 

i) at least one component selected from natural 
rubbers, isoprene rubbers, isobutylene rub- 
bers, styrene copolymer rubbers, silicone rub- 
bers and acrylic mbber; 

ii) at least one tackif ier selected from petroleum 
resins, rosins, hydrogenated rosins, ester 
gums, terpene resins, modified terpens resins, 
coumarone-lndene resins, petroleum cracking 
fractions, aromatic hydrocarbon resins, styrene 
resins and Isoprene resins; and 

III) at least one plastlclzer selected from poly- 
butenes, low molecular weight polylsobuty- 
lenes, vaseline, lanolin, liquid paraffin, higher 
fatty add esters, vegetable oils, and animal 
oils. 

3. Therapeutic system according to claim 1 or 2, 
wherein the water absorbing resin powder is select- 
ed from starch-polyacryllc acid salt graft copoly- 
mers, crosslinked polyacryllc acid salts, acrylic ac- 
id-vinyl alcohol copolymers, polyoxyethyleneoxide 
crosslinked products, or crosslinked Isobutylene- 
maleic acid salt copolymers, each having an aver- 
age particle size of 1 -1 00 \im, 

4. Therapeutic system according to any of the preced- 
ing claims, wherein the wall material comprises at 
least one selected from gelatin, gum arable, polyvi- 
nyl alcohol, and carboxymethyl cellulose. 

5. Therapeutic system according to any of the preced- 
ing claims comprising at least two kinds of micro- 
capsules having different wall thickness. 

6. Therapeutic system according to any of the preced- 
ing claims, wherein the microcapsules have an av- 
erage particle size of 1 00 |un or less. 

7. 



lactam, crotamlton, and monoterpene compounds. 

8. Adhesive preparation comprising a base fabric and, 
provided thereon, a layer of the therapeutic system 

5 according to any of claims 1 -7. 

9. Adhesive preparation according to claim 8, wherein 
the layer of the therapeutic system according to any 
of the claims 1 -7 only partially covers the base fab- 

10 ric. 

10. Adhesive preparation according to claim 9, wherein 
a further layer of a rubbery adhesive not containing 
microcapsules Is present on the base fabric such 

IS that it Is provided between the base fabric and the 
layer of the therapeutic system according to claims 
1 -7 or such that it covers that part of the base fabrk: 
where the therapeutic system is not coated.. 

20 11. Adhesive preparation according to any of claims 
8-10 further comprising a release paper provided 
on the layer of the therapeutic system of any of 
claims 1-7. 

2S 12. Adhesive preparation according to any of claims 
8-1 1 wherein the base fabric Is selected from woven 
fabrics, non-woven fabrics selected from PVC films, 
polyester films, potyolefin films, laminated films of 
PVC and polypropylene films or rayon films, and 
30 films obtained by hot welding non-woven fabrics on 
a polyester film. 



1 . Freisetzungsgesteuertes transdenmaies, therapeu- 
tisches System, das folgendes umfasst: 

(I) einen gummlartigen Klebstoff; 

(II) Mikrokapsein, die ein wasserlosliches 
Wandmaterial umfassen, das mindestens ei- 
nen oligen Wirkstoff als Kernmaterial, der das 
Wandmaterial nicht aufldst, einkapsein; und 

(III) ein wasserunlosllches Gumml- und Gum- 
mlldsungsmittel-unldsliches wasserabsorbie- 
rendes Harzpulver, gegebenenfalls zusammen 
mit einem Gummlund Gummiidsungsmittel-un- 
losllchen wasserloslichen Polymerpulver, das 
in Gegenwart von Feuchtigkeit Adhasion zeigt; 



Therapeutic system according to any of the preced- 
ing claims, wherein the microcapsules further com- 
prise, as a core material, an absorption accelerator 
comprising at least one selected from aliphatic 
^10-22 alcohols, aliphatic Cg.22 carboxylic acids, 
aliphatic amines, long chain aliphatic esters, N-alkyI 



worin die Mikrokapsein und das Harz-Polymerpul- 
ver in dem gummlartigen Klebstoff dispergiert sind. 

55 

2. Therapeutisches System gemass Anspruch 1 , wor- 
in der gummlartlge Klebstoff folgendes umfasst: 
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(i) mindestens eine Komponente, ausgewahit 
aus naturllchen Gummis, Isoprengummis, Iso- 
butylengummis, Styrol-Copolymergummis, Sl- 
Hcongummis und Acrylgummis; 

5 

(ii) mindestens einen Klebrlgmacher, ausge- 
wahit aus Petroleumharzen, Kollophonlumhar- 
zen, hydrlerten Kollophonlumharzen, Ester- 
gummis, Terpenharzen, modifizlerten Terpen- 
harzen, Coumaronindenharzen, Petroleum- io 
cracklngfraktionen, aromatlschen Kohlenwas- 
serstoffharzen, Styrolharzen und Isoprenhar- 
zen; und 

(lii) mindestens einen Weichmacher, ausge- 
wahit aus Polybutenen, niedemiolekularge- 
wjchtigen Polyisobutylenen, Vaseline, Lanolin, 
flusslgem Paraffin, hdheren Fettsaureestem, 
pfianzilchen Oien und tierischen Olen. 

20 

3. Therapeutisches System gem§ss Anspruch 1 Oder 
2, worin das wasserabsorbierende Harzpulver aus- 
gewdhlt ist aus Starke-PolyacrylsSuresatz-Pfropfp- 
oiymeren, vernetzten Polyacrylsduresaizen, Acryl- 
saure-Vlnylalkohol-Copolymeren, Polyoxyethylen- 25 
oxidvemetzten Produkten Oder vernetzten Isobuty- 
len-Malelnsauresalz-Copolymeren, die Jewells eIne 
durchschnlttlicheTeilcliengrdsse von 1 -1 00 prn auf- 
welsen. 

30 

4. Therapeutisches System gemass mindestens el- 
nem der vorhergehenden Anspruche, worin das 
Wandmaterial mindestens eines, ausgewSlilt aus 
Gelatine, Gummi arabicum, Polyvlnylalkohol und 
Carboxymethylceilulose, umfasst. $5 

5. Tlierapeutisches System gemass mindestens ei- 
nem der vorliergehenden Anspruche, das minde- 
stens zwei Arten Mikrokapsein mit unterschiedll- 
chen Wanddicken umfasst. ^ 

6. Therapeutisches System gemass mindestens ei- 
nem der vorhergehenden Anspruche, worin die Mi- 
krokapsein eine durchschnlttiiche Teiichengrosse 
von 1 00 \im Oder weniger aufwelsen. ^5 

7. Therapeutisches System gemSss mindestens ei- 
nem der vorhergehenden Anspruche, worin die Mi- 
krokapsein ferner als ein Kernmaterlal einen Ab- 
sorptionsbeschleuniger umfassen, der mindestens so 
eines, ausgewahit aus allphatischen Cio-22*^"^oh°' 
ien, aiiphatischen C9.22-Carbonsauren, allphati- 
schen Aminen, langkettlgen allphatischen Estern, 
N-Alkyl!actam, Crotamiton und Monoterpenverbin- 
dungen umfasst. 

8. Adhasive Zusammensetzung, die eln Grundtextii 
und darauf aufgebracht eine Schlcht aus dem the- 



rapeutischen System gemass mindestens einem 
der AnsprQche 1 bis 7 umfasst. 

9. Adhasive Zusammensetzung gemass Anspruch 8, 
worin die Schlcht aus dem therapeutischen System 
gemSss mindestens einem der AnsprUche 1 bis 7 
das Grundtextii nur teiiweise bedeckt. 

10. Adhasive Zusammensetzung gemass Anspruch 9, 
worin eine weitere Schlcht aus einem gummiartigen 
Klebstoff, die kelne Mikrokapsein enthgit, auf dem 
Grundtextii In einer solchen Welse vorhanden Ist, 
dass sie zwischen dem Grundtextii und der Schlcht 
aus dem therapeutischen System gemass den An- 
spruchen 1 bis 7 vorhanden ist, Oder In eIner sol- 
chen Welse, dass sie den Bereich des Grundtextils 
bedeckt, in dem das therapeutlsche System nicht 
aufgeschlchtet ist. 

11. Adhasive Zusammensetzung gemass mindestens 
einem der AnsprQche 8 bis 10, die femer ein Abld- 
sepapler umfasst, das auf der Schlcht des thera- 
peutischen Systems gemass mindestens einem der 
AnsprQche 1 bis 7 bereitgestelit Ist. 

12. Adhasive Zubereltung gemass mindestens einem 
der Anspruche 8 bis 11 , worin das Grundtextii aus- 
gewShit ist aus gewebten Textiilen, Non-woven- 
Textiiien, ausgewahit aus PVC-Folien, Poiyesterfo- 
lien, Polyolefinfollen, lamlnlerten Pollen aus PVC 
und Potypropylenfollen Oder Rayonfollen, und Poll- 
en, die erhalten werden durch Helssverschmeizen 
von Non-woven-Textillen mit einer Polyesterfolle. 



Revendications 

1 . Syst^me th^rapeutique transdenmlque de liberation 
contrdl^e comprenant 

i) un adh^sif en caoutchouc ; 
Ii) des microcapsules comprenant un mat^riau 
de parol hydrosoluble encapsuiant au moins, 
comma mat^riau du coeur, une substance m6- 
dicamenteuse hulleuse ne dissolvant pas le 
mat6riau de parol ; et 

ill) une poudre de r^sine absorbant i'eau, inso- 
luble dans I'eau, insoluble dans le caoutchouc 
et dans un solvant du caoutchouc, avec en op- 
tion une poudre de polym§re hydrosoluble, in- 
soluble dans le caoutchouc et dans un solvant 
du caoutchouc, et prSsentant une adhesion en 
presence d'humidit§ ; 

dans lequel les microcapsules et la(es) poudre(s) 
de rdsine/polym^re sent dispers^es dans radh6slf 
en caoutchouc. 
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2. Syst^me th^rapeutique seion la revendication 1, 
dans lequel Tadh^sif en caoutchouc comprend 



3. Syst6me thSrapeutique selon la revendication 1 ou 
2, dans lequel la poudre de rSsine absorbant i'eau 
est selection n^e paimi ies copolym^res d'amidon 
et de sel d'acide acryiique greff^s, Ies sels d'aclde 
polyacryllque r^ticul^s, Ies copolynn6res d'alcool vi- 
nylique et d'acide acryiique, Ies produits r§tlcuI6s 30 
d'oxydes de polyoxy6thylfene, ou Ies copolymferes 
r^ticul^s d'isobutyl^ne et de sel d'acide mal^ique, 
chacune pr^sentant une tallle moyenne de particule 

de 1 & 100 ^m 

35 

4. Systdme tiidrapeutique selon i'une quelconque des 
revendlcations pr6c6dentes, dans lequel le mat6- 
riau de parol conriprend au moins un mat^riau s6- 
lectionn^ pamni la gelatine, la gomme arabique, Tal- 
cool polyvinylique, et la carboxym^thylcellulose. 40 



16 

ters allphatiques k chaTne longue, le N-alkyle-lac- 
tame. le crotamiton, et Ies composes monoterp6- 
nes. 

8. Preparation adhesive comprenant une toile de ba- 
se, etsur laquelle se trouve unecouchedu systdme 
th§rapeutique selon i'une quelconque des revendl- 
cations ^ hi. 

9. Preparation adhesive selon la revendication 8. 
dans laquelle la couche du syst^me th^rapeutique 
selon rune quelconque des revendlcations 1 £i 7 ne 
recouvre que partiellement la toile de base. 

10. Preparation adhesive selon la revendication 9» 
dans laquelle une couche suppiementaire d'adhesif 
en caoutchouc ne contenant pas de microcapsules 
est presente sur la toile de base de fagon qu'elle se 
trouve entre la telle de base et la couche du syste- 
me therapeutique selon Ies revendlcations 1 ^ 7, ou 
de f agon qu'elle recouvre la partie de la toile de base 
non recouverte par le syst^me therapeutique. 

11. Preparation adhesive selon I'une quelconque des 
revendlcations 8^10 comprenant en plus un papier 
detachable sltue sur la couche du systenne thera- 
peutique selon Ies revendlcations 1 & 7. 

12. Preparation adhesive selon I'une quelconque des 
revendlcations 8^11 dans laquelle la toile de base 
est seiectionnee pamni Ies etoffes tissees, lestoiles 
non tissees s6!ectlonnees pamril Ies films de PVC, 
Ies films de polyester, Ies films de polyoieflne, Ies 
films lamlnes en PVC et Ies films de polypropylene 
ou Ies films de rayonnes, et Ies films obtenus par 
soudure k chaud de tolles non tissees sur un film 
de polyester. 



i) au moins un composantseiectlonne parmi Ies 
caoutchoucs naturals, Ies caoutchoucs isopre- 5 
nes, les caoutchoucs d'isobutyiene, Ies caout- 
choucs de copolymere de styrene, les caout- 
choucs de silicone et les caoutchoucs 
acryliques ; 

il) au moins un agent coliant seiectionne parmi 
les resines de petrole, les colophanes, les co- 
lophanes hydrogenes, les gommes d'esters, 
les resines de terpenes, les resines de terpe- 
nes modifies, les resines de coumarone-lnde- 
nes, les fractions de craquage du petrole, les 
resines d'hydrocarbures aromatiques, les resi- 
nes de styrene et les resines d'isoprdne ; et 
iiij Au moins un plastifiant seiectionne pamni les 
polybutenes, les polyisobutyienes k faible 
poids nnoieculaire, la vaseline, la lanoline, la 20 
paraffine llquide, les esters d'acides gras supe- 
rieurs, les hulles vegetales, et les huiles anima- 
tes 



5. Systeme therapeutique selon I'une quelconque des 
revendlcations precedentes comprenant au moins 
deux sortes de microcapsules presentant des 
epalsseurs dlfferentes de la parol. 

6. Systeme therapeutique selon I'une quelconque des 
revendlcations precedentes, dans lequel les micro- 
capsules presentent une tallle moyenne de particu- 
le de 100 ^m ou moins. 50 

■ 7. Systeme therapeutique seion I'une quelconque des 
revendlcations precedentes, dans lequel ies micro- 
capsules comprennenten plus, coiinme materiau du 
coeur, un acc6i6rateur d'absorption comprenant au 55 
moins un materiau seiectionne pamni les alcools all- 
phatiques en CiQ.22> acides carboxyliques all- 
phatiques en C9. les amines allphatiques, les es- 
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